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ABSTRACT
We sought to understand underserved patients’ preferences for 
health information technology (HIT) and examine the current use 
of personal health records (PHRs) in Community Health Centers 
(CHCs) serving low-income, uninsured, and underinsured 
patients. Forty-three patients and 49 clinic staff, administrators, 
and providers from these CHC systems were interviewed using 
open-ended questions assessing patient experience, perceptions of 
the CHC, access barriers, strategies used to overcome access 
barriers, technology access and use, and clinic operations and 
workflow. All seven CHC systems were at some stage of 
implementing PHRs, with two clinics having already completed 
implementation. Indiana CHCs have experienced barriers to 
implementing and using PHRs in a way that provides value for 
patients or providers/staff. There was a general lack of awareness 
among patients regarding the existence of PHRs, their benefits 
and a lack of effective promotion to patients. Most patients have 
access to the internet, primarily through mobile phones, and desire 
greater functionality in order to communicate with CHCs and 
manage their health conditions. Despite decades of research, there 
remain barriers to the adoption and use of PHRs. Novel 
approaches must be developed to achieve the desired impact of 
PHRs on patient engagement, communication and satisfaction. 
Our findings provide a roadmap to greater engagement of patients 
via PHRs by expanding functionality, training both patients and 
clinic providers/staff, and incorporating adult learning strategies.  
CCS Concepts
• Applied computing➝Consumer health   • Applied
computing➝Health care information systems   • Applied
computing➝Health informatics
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1. BACKGROUND
In seeking to meet the Centers for Medicare and Medicaid 
Services (CMS) Meaningful Use Stage 2 requirements stipulated 
in the Electronic Health Record (EHR) Incentive Program [8], 
eligible providers and health systems have made considerable 
efforts and investments to implement new health information 
technology (HIT), particularly EHRs with tethered personal health 
records (PHRs). With increased attention to patient engagement 
and patient-centered care, patients should have the ability to view, 
download, and transmit their health information online, as well as 
communicate with their providers and collaborate in decision 
making [7]. Accordingly, PHRs tied to an EHR (sometimes called 
‘patient portals’) provide a mechanism by which patients can gain 
secure, online access to some of their personal health information 
such as current medications, allergies, laboratory results, 
immunization history and information on recent clinic visits. 
Additionally, many PHRs allow for the transmission of secure 
messages between a patient and a provider [42]. The CMS 
believes that health care providers are “in the best position to 
encourage the use of health IT by patients to further their own 
health” [8]. However, despite nearly two decades of research 
calling for a focus on improving PHR adoption [22][40] the extent 
to which providers encourage use and patients engage with the 
technology continues to be a challenge [29].  
In recent years, patient engagement has gained increased attention 
and awareness by health care industry leaders as a key component 
of the EHR Incentive Program. Patient engagement encompasses 
actively involving patients to participate in their own health care 
[2][5]. Although patients’ needs vary greatly, HIT can be used in 
multiple ways to meet those needs. However, engaging patients 
through the use of technology is not a simple or surefire process 
[41]. Many studies have pointed to the importance of identifying 
the ‘perceived value’ for patient engagement with the PHR and 
the importance of tailoring design with a focus on supporting the 
health action a user can take based on presented data 
[4][38][40][36]. 
Underserved populations may require special consideration in the 
discussion about HIT and patient engagement. When intending to 
meet the needs of low-income and uninsured or underinsured 
patients, Community Health Centers (CHCs) are a key point of 
contact and source of care. CHCs are non-profit organizations that 
offer primary care services to those with limited access to health 
care [16]. Services provided at CHCs may include visits with a 
health care provider, immunizations, health screenings, laboratory 
and radiology, pharmacy, dental, and mental health services. 
Services are often provided on a sliding scale based on an 
individual's ability to pay. In 2014, there were 1278 CHCs in the 
US, and 23 of those were located in the state of Indiana serving 
over 393,000 patients, most of whom are racial and/or ethnic 
minorities, low income, and/or uninsured or underinsured [15]. 
PHRs have been implemented recently by many organizations that 
serve uninsured and underinsured populations to meet meaningful 
use requirements. PHRs have the potential to enhance 
communication between healthcare providers and patients, 
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empower patients, support care between visits, and improve 
patient outcomes [34]. Their use could potentially decrease call 
volume, clinical workload, as well as improve clinic efficiency 
and quality of care [10]. In this paper, we describe opportunities 
to improve engagement of patients with their personal health 
information in underserved populations, based on adult learning 
principles. 
2. OBJECTIVE 
Studies have shown that patients across all socioeconomic classes 
have access to the internet via smart phones [1] and regularly 
search for health information online [11]. Here our objective was 
to understand both use and barriers to use, as well as identify 
novel approaches to improve access to health care and engage the 
underserved patient population in their personal health 
information using pervasive technologies.  Thus, our overarching 
goals were to understand the challenges to and innovative 
approaches for implementing PHRs in CHCs.  
3. METHODS 
We specifically selected CHCs for participation from the 
population of all CHCs in Indiana to be representative of a broad 
range of geographic, urban versus rural, socio-demographic and 
race/ethnicity variation. CHC systems also were chosen based on 
evidence of a commitment to improve access to care. Semi-
structured interviews were conducted to assess health care access 
barriers and uncover patient, provider, and staff-level innovative 
solutions to overcome access barriers. Interview questions were 
developed to assess patient experience, barriers to accessing 
healthcare and strategies to overcome them, technology 
access/use, and clinic operations/workflow.  The institutional 
review board of Indiana University approved the protocol for this 
study. 
3.1 Participants 
Interview participants included patients (aged 18+ years), 
providers, administrators, and staff from seven high-volume CHC 
systems in Indiana. Purposive sampling was used to recruit 
interview participants. Specifically, a clinic manager or upper 
level manager identified patients who had faced and overcome 
barriers to healthcare and staff who worked around barriers in the 
workplace in innovative ways to deliver care. Spanish interpreters 
were used with Spanish speaking participants when needed. 
3.2 Data Collection 
Data collection took place between January 2014 and February 
2015. Interviews were conducted face-to-face by one researcher in 
each of the seven CHC systems.  The interviews were conducted 
in private rooms and typically lasted 30-60 minutes.  All 
interviews were audio recorded and transcribed. Patient 
participants were given a $20 gift card incentive payment to 
reimburse the time required to participate. CHC staff and 
providers were not compensated individually, but rather the CHC 
was reimbursed for the time employees dedicated to the 
interviews during working hours. Written informed consent was 
obtained prior to the start of each interview. 
3.3 Data Analysis  
Interview data was analyzed using a thematic and iterative 
approach.  Using a grounded theory approach, a team of five 
researchers independently analyzed the same interview in order to 
uncover themes. The coding team then compared, discussed, and 
if necessary, made adjustments to the themes. This process was 
repeated until the set of themes were stable (not adding new 
items) and there was agreement in the coding of several 
transcripts across reviewers.  When the coding team was in 
agreement, the final version of a codebook was determined which 
contained 38 codes for themes with descriptions and example text.  
The interviews were then individually analyzed using the final 
codebook imported into QSR International’s NVivo 10 qualitative 
data analysis software [32].  For these analyses, all segments 
related to PHR use and health needs between medical visits were 
collected using NVivo software. We sought consistent themes, 
differences across different types of settings, and to identify both 
barriers and innovations identified by one or more participants. 
4. RESULTS 
4.1 Interview Study Findings 
A total of 92 participants from seven CHC systems completed the 
semi-structured interviews. The characteristics of the seven CHC 
systems are summarized in Table 1. It is important to note that 
each of these systems involved from one to many clinic sites, and 
all sites were using electronic medical records (EMR).  
Participants consisted of 43 CHC patients and 49 staff in a variety 
of roles including providers, nurses, medical assistants, schedulers 
and administrators. The participating CHC staff members were 
mostly female (87%) and just over half had worked there more 
than five years (55%). The age, race, and insurance status for 
patient participants are shown in Figure 1. 
4.2 Current State of the PHR – Limited 
Functionality and Support 
Challenges related to PHR implementation and uses were 
identified consistently across patient and clinic personnel 
interviews (e.g., providers, managers, and other clinic staff).  Each 
CHC was at a different stage in the implementation of their PHR 
at the time of the interviews: two of the clinic systems had already 
implemented their PHR, while the remaining five clinic systems 
were in planning stages with definite plans to implement a PHR in 
the near future.   
 
 
 
Figure 1. Age, Race, and Insurance Status for Patient Participants 
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Table 1. Summary Characteristics of Participating CHC Systems 
Clinic 
Site Clinic Specialty 
Clinic 
Type 
Approx.  
Patients 
Served 
/Year 
Stage of PHR 
Implementation 
Physicians 
[FTE] 
Total 
Staff 
[FTE] 
# of 
Providers/ 
Staff 
Interviewed 
# of Patients 
Interviewed 
A Family Medicine, 
Pediatrics, OB/GYN, 
Behavioral Health, 
Dental, Vision 
Urban 59,000 Implemented 41.04 568 7 6 
B Family Medicine, 
Pediatrics, OB/GYN 
Urban 42,000 Planning  16.6 221 6 5 
C Family Medicine, 
Pediatrics, Obstetrics, 
Dental 
Urban 20,000 Planning  5.11 137 7 6 
D Family Medicine, 
Pediatrics, OB/GYN, 
Behavioral Health, 
Dental 
Urban 13,000 Planning  6.65 108 9 8 
E Family Medicine, 
Dental 
Rural 7,500 Planning  2.29 42 9 5 
F Family Medicine Urban 7,000 Implemented 1.34 42 5 6 
G Family Medicine Rural 4,800 Planning  1 21 6 7 
 
The uptake of the PHR by patients was slow in the clinics that had 
already implemented them. Providers and staff recognized that 
many of their patients were not using the PHR. Nevertheless, they 
acknowledged that patients often did not have sufficient 
justifications for PHR use. For example, one nurse stated: “I think 
some patients, like well-child checks, they’re like, OK, I’ll sign up, 
but a lot of them don’t really use it because there’s not a lot going 
on.” <S5: Registered Nurse>  
PHRs have been implemented with limited, initial functionality, 
such as appointment requests, care summaries, laboratory results, 
and secure messaging.  Both clinic personnel and patients reported 
desiring PHR functionality not currently offered including: 
scheduling appointments; refilling prescriptions; completing or 
updating the health history and registration forms; viewing 
medical records; accessing educational materials; receiving 
reminders to schedule appointments, lab tests, immunizations, or 
routine screenings (e.g., mammograms); smoking cessation 
support; self-monitoring data (e.g., daily weights from patients 
with congestive heart failure); telehealth options; even paying a 
financial balance. 
We found CHCs in our sample utilizing PHRs in a limited way for 
many reasons. First, clinic personnel expressed hesitation and 
concern about recommending PHRs to patients.  For example, 
staff often had a negative outlook on how the PHR could be used 
saying that scheduling through the PHR would be too difficult, 
and patients would ask for last minute refills and appointments.  
Some believe it would increase their workload, while others have 
concern about using the PHR to communicate with patients as it is 
hard to make adjustments to current workflows.  
Regarding secure messaging through the PHR, one nurse stated 
the following: “Now, that is one of those capabilities that I was 
talking about that isn’t used as much yet…We can send them 
[messages but]…honestly, when we get information… you know, 
lab results, or whatever, and we need to contact the patient, we go 
to the phone (laughs). That’s still our first method.” <S1: 
Registered Nurse>  
Second, some staff believed that potentially sensitive topics and 
abnormal test results should be communicated face-to-face rather 
than through a PHR.  Specifically, the quality of communication 
through a PHR was a concern due to the inability to observe 
nonverbal communication cues or address a patient’s emotional 
response.   
Third, one provider did not see the point of improving the 
functionality of the PHR because he believed that patients are 
already using other mobile applications that are more helpful.  
4.3 Missed Opportunities to Educate Patients 
Notably, many patients were not aware of the PHR or its current 
features.  When a patient who had used the PHR was asked if she 
had downloaded the corresponding application to her phone, the 
patient responded with surprise: 
“They have an app? I’ve just been using the computer…Shut the 
front door!”  (Interviewer: Would you rather use your phone than 
the computer?)  “I do, because I use my phone for everything. It’s 
my baby.” <P2: 24 year old female patient>  
Many CHC providers and staff have not been educated on the use 
of their PHR.  Likely, without proper staff education, patients will 
not be trained on how to effectively use the PHR.  Similarly, some 
clinics have yet to develop effective processes to communicate 
how to activate a PHR account: 
“…I don’t think patients realized—we didn’t even realize – that if 
you don’t access your account in 48 hours, then you have to have 
them reactivate it.” <S6: Medical Assistant>  
Many CHCs miss important opportunities to promote the PHR to 
patients. Some staff members will bring up the topic with patients, 
but they expect patients to already be aware of it.  One medical 
assistant said, “I always talk to them, like, ‘Are you using the 
patient portal?’ And some will say, ‘What’s the patient portal?’ 
We have all the signs up…” Even a physician who is accustomed 
to empowering patients by promoting the use of health-related 
applications admitted that he had not yet discussed the clinic’s 
PHR with any of his patients: “I actually haven’t done that. I 
probably have to.” Some staff admitted that they do not talk to 
patients about the PHR, and instead they expect other staff 
members to bring it up with patients.  
“You know what, (laughs), it’s so new… I mean, we’re using it, 
don’t get me wrong; they get their normal lab results through it 
and all that. But it’s not something I spend a lot of time on 
because I know that they explain it mostly in the front office.” 
<S1: Registered Nurse>  
Two clinics had posted flyers telling patients about the PHR, but 
this written material did not elaborate on the benefits of PHR use. 
We did not find any specific written materials which explained the 
PHR to clinic staff or instructed staff how to use it in the CHC 
setting.  
4.4 Untapped Potential to Address 
Communication Barriers 
We uncovered potential for the PHR to address expressed needs 
of patients. First, patients voiced frustrations about making phone 
calls to the clinic. Patients complained about being put on hold for 
long periods of time when they call and how it adversely impacts 
their satisfaction: 
“I love to come here, but answering the phones, it takes 
forever…especially if you’re at work, and you’re trying to call…It 
takes forever.  They answer the phones.  They put you on hold. 
They can be 20, 25 minutes before they pick up the phone again.”  
<P4: 30 year old female patient>  
Clinic staff recognized that their phone systems can be inefficient 
and call volumes can be very large and overwhelming. Staff also 
reported frustrations with the existing phone systems, which do 
not support appropriate or effective triaging of calls: 
 “Staying on hold a long time…I know now, that I'll get 
voicemails, for calls for appointments that I shouldn't be 
getting…Or it should have never been sent to my voicemail to ask 
for an appointment.” <S9: Licensed Practical Nurse>  
There is a definite need for an alternative method of 
communication between patients and CHCs.  On the other hand, 
most of the staff were skeptical about the potential use of 
information and communication technology by their patient 
population. 
“To be honest with you, with the patient portal or anything that 
has to do with the email, I am a bit skeptical about whether or not 
they’ll check their email unless it’s an alert that pops up on their 
phone… I just question how many patients would actually set their 
email up on their phone…” <S2: Information Technology Support 
Staff>  
Second, patients need support between visits for health concerns. 
Providers recognized that the time allotted for appointments with 
patients with chronic conditions is not adequate to address all 
health concerns:  
 
 
“...a lot of times the [patients with a chronic disease] are getting 
10 or 15 minute slots, and it's not enough time…That way you 
rush through the chronic visits, and...You don't want to miss 
something. The patients feel like they are rushed...” <S9: 
Licensed Practical Nurse >  
“The reality is, whether they’re medically complex, socially, 
emotionally complex, patients deserve more time…more than 15 
minutes of my time. And it drives me nuts that I have to put a time 
limit on human need.”  <S8: Physician Provider>  
Third, staff expressed a variety of other general concerns about 
the use of information technology. Some indicated a fear that 
technology could take away jobs or replace staff. Others admitted 
frustrations in the clinic’s lack of equipment, software, and 
technology support. Some staff attitudes were negatively 
influenced by the inefficiencies related to using technology 
including: challenges in getting patient records or having to 
manually enter data from other providers, the amount of time 
required to use technology, low computer literacy among staff, 
and the amount of time required to train staff and patients. 
Notably, most of the patients we interviewed had access to smart 
phones and used them to send text messages, email, and access 
the internet. Patient participants expressed a desire to 
communicate with the clinic and their providers electronically, 
and many were open to receiving information from the clinic via 
text messages and emails. Many are using smartphones to access 
the internet for a variety of health information, and the use of 
health-related applications on smartphones was common. Patients 
would like the option to communicate more easily with their 
provider about non-urgent concerns between office visits. Patients 
mentioned needing health-related information on a variety of 
topics between visits (see Table 2).    
4.5 The Missing Links 
Staff members provided ideas on how to engage patients through 
a PHR; however, none were currently utilizing those strategies. 
For example, one provider stated the following: 
 “It’s a great idea, but how do we get the… patients to… get them 
the motivation to want to even jump on the portal? …By using 
messages, uplifting and encouraging, things like that. That’s how 
I think they would engage it.” <S10: Physician Provider>  
One provider explained the importance of training patients on 
appropriate expectations for communication, a very important 
issue that will impact secure messaging through the PHR as it 
does with phone calls:  
“…we have over sixty thousand patients…so, there’s only so 
many people; there’s only so much that can be done. You are 
important to us, but we may not be able to get back to you right 
within an hour. They can’t appreciate that…we do our best.” 
<S10: Physician Provider>  
Information Desired Example 
Parenting/pediatric information Immunizations, infant care, child care, developmental progress 
Pregnancy & breastfeeding related information What to expect when pregnant 
Safety information First aid, CPR 
Condition-specific information On asthma, diabetes, urinary tract infections, etc. 
Information on medications Dosing, medication interactions, what to do when you run out, and general medication 
information 
When to go to the emergency department Unexplained fever 
Test results Laboratory results, mammogram results 
Emotional support Related to a patient’s anxiety and/or depression, for parents raising a child with 
attention deficit hyperactivity disorder 
Table 2. Health Information desired by patients between visits 
Another provider talked about the importance of the type and 
quality of communication that takes place between patients and 
clinic staff through a PHR: 
“To me, it’s, who’s on the other side of the portal, it’s what kind 
of communication and how do they feel cared for...I think that 
there has to be somebody on the other side, a live person that they 
have a relationship with, that they’re communicating with about 
their health needs...” <Quality Manager>   
4.6 Study Limitations 
The limitations of this study include the small sample size for the 
interviews and the limited diversity of our sample of patients, 
despite selecting clinics based on diversity issues. Additionally, 
since the clinics were selected based on their interest in solving 
access to care issues, our findings may be even a best case 
scenario. Further, at the time the staff interviews were conducted, 
only two out of the seven CHC systems had implemented their 
PHR.  The remaining five systems were all in the planning stages 
of implementation.  
5. DISCUSSION 
Importantly, even in CHC clinics serving the under- and 
uninsured, most patients have access to HIT and desire greater 
functionality in order to communicate with clinical personnel and 
manage their health conditions.  HIT has the important potential 
to either narrow or widen the disparities that exist in accessing 
health care [28]. Despite prior assumptions, the underserved 
patient population has access to the internet through computers 
and smart phones [1][38]. Similarly, a majority of CHC patients 
we interviewed have smart phones, and many reported using them 
as the preferred way to communicate with their healthcare 
provider.  Research suggests that a lack of access to the internet is 
not the primary barrier to seeking health information among 
underserved populations [43]. Rather, the digital divide exists at 
the level of information use and may be the result of a lack of 
perceived usefulness in addressing individual health needs 
[4][40][28][37]. Indeed, the patients we interviewed in our study 
were willing to use a PHR if they perceived value in the 
interaction. Therefore, the biggest challenge facing health systems 
that want to engage patients with a PHR is understanding what 
patients need and value in PHR functionality [4]. Once that 
functionality is identified and available, the task is to implement 
well-defined training for patients and staff as well as processes for 
successful enrollment and sustained engagement.   
 
Table 3. Six assumptions about adult learners [24][25] 
Need to know Adults have a need to know why they should 
learn something. 
Self-concept Adults have a deep need to be self-directing. 
Role of 
experience 
Adults have a greater volume and different 
quality of experience than youth. 
Readiness to 
learn 
Adults become ready to learn when they 
experience in their life situations a need to know 
or be able to do in order to perform more 
effectively and satisfyingly. 
Orientation 
to learning 
Adults enter into a learning experience with a 
task-centered (or problem-centered or life-
centered) orientation to learning. 
Motivation Adults are motivated to learn by both extrinsic 
and intrinsic motivators. 
 
Figure 2. Six assumptions about adults as learners [25] 
5.1 Knowles’ Theory of Andragogy 
In order to fully engage users in this form of HIT, patients and 
clinic personnel may be viewed from a learning perspective that 
considers their unique and dynamic characteristics.  Malcolm 
Knowles’ Theory of Andragogy [22][24][25] is based on six 
assumptions for adult learners (Table 3, Figure 2) that are relevant 
to successfully implementing PHRs.  Each of these assumptions 
pertains to underserved adult patients and clinic staff, and may be 
advantageous when designing and implementing a PHR for 
underserved populations. 
5.2 Operationalizing Learning Theory for 
Improved Interaction with the PHR 
In this section we outline each construct of Knowles’ Theory and 
how it can be leveraged to enhance interaction with the PHR. 
Need to know - Patients need to know why they should sign up for 
the PHR, why they should learn how to use it, and why they 
should keep using it.  They have a need to know what the benefits 
are to learning the new skill versus the costs of not learning it. For 
example: Will using the PHR ease communication with their 
provider between appointments? Or will they receive lab results 
faster than if waiting for a nurse to call? 
Self-concept – With various HITs available, patients need to direct 
themselves and make their own decisions to find the most fitting 
technologies. We cannot assume that patients would respond 
positively to using a PHR for interactions with the clinic or their 
provider. In fact, communication via a PHR may be threatening 
for some who prefer face-to-face interactions or phone calls. 
Thus, the PHR can be presented as an optional tool in an array of 
HITs that can create opportunities for patients to act as agents in 
improving and managing their own health. 
Role of experience – Patients will have a broad range of health 
and computer literacy skills, experience with technology, 
relationships with providers and staff, and past experiences at the 
clinic.  All of these are potential factors in a patient’s use of a 
PHR.  Additionally, patients’ ongoing experiences using a PHR 
may impact future use. The health care provider can be critical in 
promoting the use of the PHR that supports care between clinic 
visits. Rolling out the PHR with limited functionality is a safe 
approach, but the experience of having too little useful 
information could adversely impact future use. 
Readiness to learn – Patients will be ready to learn about and use 
a PHR when they experience a need to do so, and they will learn 
best when they voluntarily commit to learning about it.  If a 
patient has a reason to log in to a PHR, e.g. to get lab values or 
schedule appointments, they are more likely to want to learn how 
to use it.  We cannot assume a readiness to learn if other 
satisfactory options are available to the patient. Patients are not 
going to be ready to learn how to use a PHR just because it is 
available to them. 
Orientation to learning – Most adults are goal-oriented, so they 
will complete tasks or obtain information that helps them achieve 
their goals.  This orientation reemphasizes the need to understand 
the types of information that patients seek between appointments 
to create a reason for logging into their PHR. In our study, 
patients mentioned needing diverse health-related information 
between visits (Table 3). Specific attention should be directed at 
tailoring content for specific groups of patients based on shared 
goals for health outcomes, e.g. various chronic disease, pediatric, 
adolescent and pregnant women. In our study population, based 
on EHR data, we found that mental healthcare needs crossed over 
nearly all patients. For example, in the largest CHC of our study, 
over one-fourth (27%) of all the patients had one or more mental 
health related diagnosis (by ICD-9 CM code regardless of 
primacy). In contrast, hypertension diagnosis was at distant 
second with a prevalence of only 9%.  
Motivation –In order to tailor PHR content for individuals it may 
be important to assess the individual’s current state of motivation 
to engage in one’s healthcare through a PHR. For example, with 
low motivation or interest in a PHR, compensation for signing up 
for the PHR might be necessary. One tool that may be useful in 
making an assessment is the patient activation measure (PAM). 
This 13 question survey is a robust and well-validated assessment 
tool developed by Hibbard and colleagues [18] to measure the 
level of patient engagement in their health.  The PAM is a scale 
that reflects a developmental model of activation. Activation 
appears to involve four stages: (1) believing the patient role is 
important, (2) having the confidence and knowledge necessary to 
take action, (3) actually taking action to maintain and improve 
one’s health, and (4) staying the course even under stress. PAM 
scores are independent of traditional socio-economic and 
demographic such as race, income or education and instead 
emphasize what the patient can do to help themselves. Hibbard et 
al. demonstrated that coaching improves PAM scores, medication 
adherence and reduces re-hospitalization rates [17][18][26]. 
5.3 Operationalizing Learning Theory to 
Engage Clinic Staff 
In this section, we describe how each construct of Knowles’ 
Theory can be used to foster clinic personnel’s support of PHR-
use among their patient population. 
Need to know – Staff and providers have a need to know why they 
should learn how to use the PHR. For example: Will it make their 
job easier? And will it help with clinic operations?  Staff also need 
to know the benefits for patients so that they can present 
information to patients about the PHR and encourage its use.  
Self-concept – Staff will likely need to be self-directed in learning 
about PHR use. Healthcare professionals are often responsible for 
meeting continuing medical education requirements, in addition to 
job demands. Offering staff multiple options of how, when, where 
they can complete training on PHR use will help lower barriers 
associated with learning how to use the PHR to improve patient 
experience, and outcomes. 
Role of experience – Providers and staff members will also have a 
broad range of computer literacy skills, experience with 
technology, relationships with coworkers and patients, and past 
experiences at the clinic. These experiences may indirectly 
influence patient use of the PHR. For example, a nurse with poor 
computer literacy skills may prefer to call a patient with lab 
results as opposed to encouraging the patient to get the results via 
the PHR. Staff members who are more engaged in technology 
outside of clinic are going to have an easier transition 
incorporating HIT into their daily practice.  Therefore, these pre-
existing experiences and preferences should be considered when 
tailoring training to staff. 
Readiness to learn – Staff will be most ready to learn about a 
PHR if the technology can help them to perform their job more 
effectively.  If they perceive that they do not really need to use it 
to do their job, they may be far from ready to learn about it and 
may avoid using it altogether. In our study, we found staff to be 
frustrated with the limited functionality of the PHR. This 
perceived shortcoming may be critical in slow uptake of the 
technology. 
Orientation to learning – Staff will want to be able to apply their 
new knowledge about the PHR to their practice and interactions 
with patients. How can using a PHR and encouraging its use by 
patients help staff reach their goals? Reasons will be different for 
each individual role or position; this individuality should be 
considered when implementing a PHR. 
Motivation – Clinic staff will want to know how patients benefit 
from PHR use; and, they will want to know whether the PHR 
creates more or less effort in their daily work. Thus, when 
implementing a PHR it is important to engage staff in planning, 
implementing and communication decisions so they can better 
understand how it will impact clinic workflow and patient 
outcomes, offering motivation for use.  
6. CONCLUSION 
In our study, we found patient and clinic personnel perceptions of 
PHRs differ. Providers and staff verbalize skepticism in using this 
technology with the underserved population. Despite decades of 
research, this technology continues to be underutilized and 
relatively few providers are encouraging patients to use it or 
explaining why they should use it. We found the PHR is not being 
properly marketed to the end user and rarely are individual 
patients walked through the steps to make sure they know how to 
use the PHR. The underserved patient population has multiple 
barriers to accessing health care, and our results show that this 
population has unmet needs.  Participants in our study and many 
others [4][29][36][38][40] have identified many types of desired 
communication that would add value to PHR interaction, 
enhancing their healthcare experience and providing actionable 
data. Our work supports the need for targeted effort towards 
educating and training both patients and clinic staff. 
Patient education has been shown to play a role in patient 
engagement [9]. Educating patients on why they should do 
something, how it can help them, and what they can get out of it 
may help build value in the PHR and impact their rate of use. 
Patients who perceive technological tools to be of value to them 
have higher intentions to use [42]. Carman et al. [5] contend that 
patient engagement exists at multiple levels and across a 
continuum. By looking at patient engagement from these different 
angles, we can understand it to be a complex and multi-
dimensional concept that can (and should) be addressed from 
multiple perspectives. We believe that learning theory should be 
used to inform the processes and support systems put in place by 
CHCs to encourage the uptake and sustained use of PHRs. 
If PHRs are to achieve their desired impact on improved patient 
engagement, communication and satisfaction, greater efforts are 
needed. We suggest that PHR implementation strategies should 
develop an assessment of patient needs, incorporate adult learning 
principles with both staff and patients, and target programs to 
better train and engage patients, staff and providers in the use of 
PHRs. This study was part of a multi-year project after which we 
will be building a tool-kit for CHCs that will include innovative 
techniques for engaging patients with their health data. We plan to 
test our approaches to patient engagement grounded in learning 
theory in a future study. 
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